Macula densa nitric oxide synthase: expression, regulation, and function.
The type 1 brain nitric oxide synthase (bNOS) isoform occurs in macula densa (MD) cells where it functions to vasodilate the afferent arteriole and blunt expression of tubuloglomerular feedback (TGF). Dietary salt restriction enhances bNOS expression, yet microperfusion studies with NOS inhibitors imply that it is functionally inactive. We thus assessed the hypothesis that reduced L-arginine (L-Arg) availability during low salt (LS) intake limits MD NO generation. Maximal TGF responses were recorded during Henle's loop perfusion with artificial tubular fluid (ATF). Microperfusion of L-Arg into the MD of LS, but not normal or high-salt (HS) rats blunted maximal TGF responses (8.0 +/- 0.4 to 6.0 +/- 0.5 mm Hg; N = 23; P < 0.01). Response to L-Arg was stereospecific, inhibited by coperfusion with monomethyL-L-arginine (L-NMA), and dependent on system y+ transport, because it was blocked by coperfusion with the competitors L-lysine or L-homoarginine. Absorption of [3H]-L-Arg from the perfused loop, via an L-Arg- or L-homoarginine-inhibitable process, was enhanced during HS. Salt restriction thus diminishes TGF attenuation by NO in the MD despite enhanced bNOS expression because of limited delivery and/or uptake of L-Arg via system y+. This defines a novel mechanism of renal microcirculatory adaptation to salt restriction via L-Arg-dependent changes in TGF.